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Abstract 

Although ignored for decades, environmental issues now attract considerable attention in the 
literature on economic development. This paper describes research on environmental issues in seven topic 
areas that historically have been at the heart of development economics: the role of the state, economic 
growth, trade and industrialization, relations between rich and poor countries, structural adjustment and 
stabilization, population change, and the objectives and strategies of development. 
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The Greening of Development Economics: A Survey 

Allen Blackman, Mitchell Mathis, and Peter Nelson* 

1. Introduction 

When development economics was first established as a distinct field within economics 
after the Second World War, it boasted a core set of issues, models, and methodologies. As the 
field matured, this core fragmented and several subfields emerged, many defined by the 
application of tools borrowed from other areas of economics, such as trade, agricultural 
economics, and industrial organization.1 Despite of this broad purview, for many years, 
development economists paid little attention to environmental issues. Dasgupta (1993) reports, 

 
[I]f there has been a single thread running through 40 years of investigation into 
the poverty of poor countries it has been the neglect of this [environmental 
resource] base. Environmental resources make but perfunctory appearances in 
government planning models, and they are cheerfully ignored in most of what 
goes by the name ‘development economics.’ These resources appear in the 
literature about as frequently as rain falls on the Thar (273). 

This assessment is no longer accurate, however. In the past 15 to 20 years, economists 
have increasingly embraced environmental and natural resource issues, and today there is a 
considerable literature on ‘environment and development.’ In this paper, our goal is to review 
this evolution by drawing connections between the various branches of development economics 
(for example, research on trade involving developing countries) and emerging themes in the 
environment and development literature (for example, research on the environmental impacts of 
trade involving developing countries).  

Our strategy is motivated by two observations. First, a fair amount of the environment 
and development literature has been produced by incorporating environmental concerns into 
ongoing research in the various subfields of development economics. Therefore, these subfields 

                                                 
* Blackman is a Fellow and Nelson is a Research Associate at Resources for the Future; Mathis is a Senior 
Researcher at the Houston Advanced Research Center, Center for Global Studies. 
1For a discussion of this evolution, see Hirschman 1982.  
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provide a useful road map to environment and development research. Second, and perhaps more 
important, these subfields essentially constitute a catalog, however arbitrary, of the many facets 
of the phenomenon of economic development. As such, they provide a convenient way of 
organizing thinking about the potential linkages between economic development and the 
environment.  

This paper does not attempt a comprehensive survey of the literature; rather it cites the 
literature selectively in order to illustrate key themes. It is organized as follows: The next section 
discusses divisions within the field of economic development. Section three draws connections 
between eight different branches of the literature on economic development and emerging 
themes in the environment and development literature. The last section sums up and concludes.  

2. Principle Themes of the Economic Development Literature  

Any characterization of the principle themes of the economic development literature is 
bound to be somewhat arbitrary. Ours is drawn from Nicholas Stern’s (1989) survey of this 
literature. Stern argues that seven “grand issues” have motivated development economists:  

• the role of the state,  

• growth, 

• trade and industrialization,  

• relations between rich and poor countries (aid, trade and debt),  

• structural adjustment and stabilization,  

• population change and economic development, and  

• objectives and strategies of development.2  

In the next section, we discuss each of these areas in turn, first, briefly summarizing the 
main themes of the economic development literature and then reviewing the environment and 

                                                 
2 Stern divides the literature into three meta-categories: (i) the “grand issues”, (ii) “techniques for the analysis and 
reform of policy”, and (iii) “markets, villages and households.” Because we are interested in thematic, not 
methodological divisions, all of the topics in the second meta-categories (for example, computable general 
equilibrium models, cost-benefit analysis) are neglected here. To keep the purview of our paper manageable, we also 
ignore the topics in the third meta-category (for example, applied studies, the use of national household survey data, 
migration, sharecropping). 
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development literature. We split the fourth issue (relations between rich and poor countries) into 
two parts: aid and debt.  

3. Emerging Themes in the Environment and Development Literature 

The eight areas below represent broad themes of the emerging literature on environment 
and development.  

3.1. Role of the State  

Much of the pioneering work in economic development advocated a strong role for 
government in light of the perceived failures of domestic and international markets (Hirschman 
1958; Myrdal 1957; Nurkse 1953). By the early 1980’s the pendulum had swung to the opposite 
extreme, partly because of numerous highly visible failures of planning and state control. 
Economists argued persuasively that, whatever their shortcomings, domestic and international 
markets often work far more effectively to promote development than do governments (Bauer 
1971; Little 1982). Today, although economic liberalization seems to have achieved the status of 
conventional wisdom among policy makers, the pendulum is swinging the other way—if only 
among academics (Krugman 1993). 

The parallel debate in the environment and development literature concerns the 
appropriate role for the state in dealing with environmental degradation. That some kind of 
market intervention is desirable when negative externalities are involved is not much at issue; on 
this point, both theory and conventional wisdom agree. Rather, the debate concerns how 
governments should deal with pollution and natural resource degradation given a variety of 
characteristic constraints including limited fiscal, institutional and technical resources; minimal 
public pressure to act (whether because of a limited demand for environmental services or a lack 
of institutional avenues for voicing this demand); and a preponderance of hard-to-monitor, cash-
strapped, small-scale polluters (Eskeland and Jimenez 1992; World Bank 2000). 

First, Do No Harm 

A portion of the literature environmental policy in developing countries concerns the 
reform of government polices that contribute to environmental degradation. Such reform can 
promote both environmental protection and economic growth, or at least can minimize trade-offs 
between these objectives (Brundtland et al. 1987; World Bank 1992). Policies that price inputs 
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below marginal cost are frequently targeted for reform. Examples include energy subsidies that 
promote inefficiency and the use of dirty fuels (Anderson and McKibbin 2000; Kosmo 1989; 
Reid and Goldenberg 1998), stumpage fees, subsidies, and resettlement incentives that promote 
deforestation (Binswanger 1989; Mahar 1989; Repetto 1988), subsidies to agricultural inputs that 
promote the degradation of soils and water (Repetto 1985, 1986), and polices that subsidize the 
overexploitation of extractive reserves such as mineral deposits and fish stocks (Stone 1997). 
Other so-called win-win policies include the privatization of public enterprises, which 
presumably enhances accountability for environmental damages and reduces waste and 
inefficiency, and macroeconomic stability, which facilitates rational policymaking and resource 
use. However, macroeconomic policy reform can interact with existing market imperfections 
(such as ill-defined property rights) to cause environmental damage (Mäler and Munasinghe 
1996; Munasinghe and Cruz 1995). 

Proactive Policies  

There is less consensus on the proper role of the state in proactive environmental 
protection. This exceptionally broad topic encompasses several distinct issues such as the proper 
role for the state in trade and population policy. We leave a detailed discussion of these issues to 
the following sections. In this section, we consider two overarching issues: market-based 
regulatory instruments and so-called informal regulation.  

Market-based regulatory instruments such as such pollution taxes and tradable emissions 
permits create incentives for pollution control and resource conservation but leave decisions 
regarding how much to control or conserve and how to do it in the hands of firms and farmers. 
Command-and-control instruments such as technology standards and emissions standards dictate 
these decisions. A key message of the extensive literature on environmental economics is that 
market-based instruments are generally preferable to command-and-control instruments because 
they are cost-effective and perhaps more important, create stronger incentives for clean 
technological change (Bohm and Russell 1985). However, this prescription may not generalize to 
developing countries because market-based mechanisms—particularly tradable emissions 
permits—require administrative or institutional resources that are not realistically available in 
many developing countries (Blackman and Harrington 2000; Eskeland and Jimenez 1991). 

Given constraints on all kinds of conventional state-led environmental regulation in 
developing countries, the environment and development literature has increasingly focused on 
the potential for private-sector agents (such as community organizations, environmental 
advocacy groups, trade unions, stock markets and consumers) to assume a leading role in 
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pollution control. Although the precise mechanisms remain murky, considerable empirical 
evidence shows that such informal regulation can exert decisive pressure on polluters to cut their 
emissions (Blackman and Bannister 1998; Pargal and Wheeler 1996; World Bank 2000). One 
means of enhancing informal regulation is for the state to collect and disseminate reliable 
information about the environmental performance of polluting firms (Tietenberg 1998). 

3.2. Growth 

Since the inception of the field, development economics has focused on the process and 
determinants of economic growth. Following Harrod’s (1939) and Solow’s (1956, 1957) seminal 
work, much of the literature in this area uses aggregate models driven by rates of savings, capital 
accumulation and factor productivity. In the past 20 years, this growth literature has been 
revitalized by the recognition that certain types of investments—most notably, human capital, 
basic research and infrastructure—create positive externalities that spur “endogenous growth” 
(for a review, see Scott 1989). The two-way link between economic growth and environmental 
degradation has attracted considerable attention, from both theoreticians and econometricians.  

Analytical Models 

An extensive analytical literature focuses on the relationship between economic growth 
and the environment. Toman, Pezzy and Krautkraemer (1993) identify six branches of this 
literature. The first branch is comprised of papers that use one-sector dynamic representative 
agent models in which there is a finite natural resource and a neoclassical production technology 
(Dasgupta and Heal 1974; Solow 1974; Stiglitz 1974). These papers generally show that 
necessary conditions for a nondecreasing per capita consumption path are rapid technological 
progress and a high degree of substitutability between natural and built capital.  

The second branch of this literature focuses on what has come to be known as Hartwick’s 
rule (Hartwick 1977), the proposition that given certain conditions, nondecreasing consumption 
can be achieved by investing all rents obtained from exhaustible natural resources (Solow 1986; 
Mäler 1991; Asheim 1994). Many authors have questioned whether this rule constitutes a 
feasible policy prescription. 

The third branch of this literature fleshes out the implications of the endogenous growth 
literature for resource use and environmental degradation (Carraro 1998; Elbasha and Roe 1996). 
Not surprisingly, accounting for positive externalities generally relaxes resource constraints. 
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The fourth branch focuses on stock effects, that is, the amenity values that natural 
resources provide. Many of these papers identify conditions under which natural resources are at 
least partly preserved when agents value stock effects (Barrett 1992; Krautkraemer 1985, 1986).  

The fifth branch of this literature focuses explicitly on sustainability and includes three 
types of models: representative agent models, overlapping generation models and models in 
which built capital cannot be substituted for natural capital. The representative agent models 
consider the conditions required for nondecreasing utility over time (Asheim 1988, 1991; Pezzey 
1989). Overlapping generation models are used to consider the extent to which private transfers 
between generations will ensure nondecreasing consumption over time. They generally suggest 
that such transfers are not sufficient to maximize intergenerational welfare (Howarth and 
Norgaard 1992; Howarth 1991; Mourmouras 1993). Common and Perrings (1992) and Barbier 
and Markandaya (1990) consider models in which markets function efficiently (externalities are 
internalized) but built and natural capital are not freely substitutable; as a result, in many cases, 
nondecreasing utility is unlikely absent market intervention. 

Finally, the sixth branch of this literature includes papers by various authors who have 
incorporated pollution effects and environmental assets into models that do not fall neatly into 
any of the above five categories (Asako 1980; Becker 1982; d’Arge and Kogiku 1973; Keeler et 
al. 1972). 

Empirical Research: Environmental Kuznets Curves 

Much of the recent empirical literature on the link between economic growth and the 
environment examines the relationship between per capita aggregate income and measures of 
environmental quality. For some pollutants, evidence suggests that degradation increases at low 
levels of income, but declines at higher levels. Such inverted-U relationships have become 
known as environmental Kuznets curves (EKCs) in view of their similarity to the relationship 
between aggregate income and income distribution described by Kuznets (1955). EKCs have 
been used to bolster the argument that economic growth and environmental quality can go hand 
in hand (World Bank 1992).  

But the question of whether and to what extent EKCs are actually observed has stirred 
considerable controversy (for a review, see Borghesi 1999). Evidence for EKCs is strongest for 
some air quality indicators but is much weaker for water quality and other environmental 
indicators (Cole et al. 1997; Grossman 1995; Selden and Song 1994; Shafik 1994; Grossman and 
Krueger 1995). EKC studies have been criticized because they typically use cross-sectional 
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country-level data to proxy for missing time-series data. As a result, they may simply reflect the 
juxtaposition of increasing environmental degradation in low-income countries and decreasing 
environmental degradation in high-income countries (Vincent 1997). Indeed, single-country 
time-series studies generally do not support the existence of EKCs (de Bruyn et al. 1998; Roberts 
and Grimes 1997; Vincent 1997).3 Additionally, some researchers have pointed out limitations in 
the data and econometric techniques typically used in EKC studies (Carson et al. 1997; Cole et 
al. 1997; Pearson 1994; Shafik 1994).  

3.3. Trade 

Among development economists, few issues have commanded as much attention as the 
link between international trade and economic development. The evolution of conventional 
wisdom regarding this link has mirrored intellectual trends in development economics. Early 
thinking advocated trade protection meant to promote industrialization (Nurkse 1961; Singer 
1950); the 1980’s saw repeated calls for trade liberalization (Lal 1983; Little 1982); and more 
recently recognition has been growing that, in theory, imperfect competition and asymmetric 
information may undermine neoclassical policy prescriptions (Dixit 1989; Eaton and Grossman 
1985; Krugman 1986).   

Research on the nexus between trade and the environment blossomed briefly in the 
1970’s and has recently been revitalized in the context of the environment and development 
debate. This research is summarized by Dean (1992), Jayadevappa and Chhatre (2000), and Ulph 
(1994). The literature on trade and the environment focuses on four questions:  

• How do individual countries’ environmental policies affect patterns of trade?  

• How do individual countries’ trade policies affect the environment?  

• How do transnational pollution problems and the regulations designed to ameliorate 
them affect patterns of trade?  

• How do product standards affect patterns of trade?4 

                                                 
3 But see Carson et al. 1997. 
4 Foreign direct investment, a fifth theme of this literature, is outside the scope of this paper. (See Pearson 1987 and 
Markusen 1997).  
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Effect of Individual Country’s Environmental Policies on Patterns of Trade 

Early theoretical literature on the implications of environmental regulation for trade 
generally incorporates the environment into standard trade models as a factor of production 
(Baumol and Oates 1988; McGuire 1982; Siebert 1985; for a review see, Copeland 1994). This 
literature generally cautions against imposing tariffs on the exports of countries with relatively 
lax environmental regulations and against harmonizing environmental regulations across 
countries. The reason is that in classical models, countries richly endowed with the 
environmental factor—that is, countries that have the capacity or willingness to tolerate high 
levels of pollution—have a comparative advantage in relatively pollution-intensive production. 
As a result, tariffs or global standards that attempt to ‘correct for’ this diversity are suboptimal. 
Classical models also imply that even though free trade also will be suboptimal as long as 
externalities in any country are not internalized, tariffs and global standards will usually fail to 
restore a Pareto optimum. Less theoretical analyses reach similar conclusions (Low and Safadi 
1992; Pearson 1982).  

More recent theoretical literature tests the robustness of these conclusions to alternative 
assumptions about market power, property rights, information, and uncertainty. It generally finds 
that environmental tariffs may serve strategic trade or risk-aversion purposes (Barrett 1994; 
Brander and Spencer 1985; Conrad 1993; Chichilnisky 1994; Kennedy 1994; Ulph and Ulph 
1994).  

Numerous empirical studies have attempted to estimate the impact of environmental 
regulations on patterns of trade (Chapman 1991; Goodstein 1997; Levinson 1996; Low 1992; 
Magee and Ford 1972; Rauscher 1997; Ratnayake 1998; for a review, see Jaffe et al. 1995). 
These studies generally find that environmental regulations do not impose great costs on 
industries (except in a few industries, such as mining and plastics), and therefore have very 
limited impacts on competitiveness and patterns of trade. Hence, like the neoclassical theoretical 
literature, these studies find little basis for environmental tariffs or global standards. 

Effect of Individual Country’s Trade Policies on the Environment 

As noted above, in the 1980s, conventional wisdom regarding trade policy in developing 
countries, and in many cases trade policy itself, shifted dramatically from an emphasis on 
import-substitution-industrialization to export-led growth. Trade liberalization was voluntarily 
adopted by some developing countries and was imposed on others by International Monetary 
Fund (IMF) and World Bank structural adjustment programs.  
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The environmental impact of trade liberalization has been the subject of considerable 
debate. Some researchers have argued that, to the extent that developing countries rely on the 
production of primary commodities, export-oriented development strategies will lead to the over-
exploitation of natural resources such as forests, top soil, water, and mineral deposits (Daly 
1993; Kothari and Kothari 1993; Lopez 1994; Markandya and Richardson 1990; Mearns 1991). 
In theory, free trade can also generate a negative cycle of pollution, low environmental quality 
and low income (Copeland and Taylor 1997). Others have argued that free trade benefits the 
environment because it facilitates the transfer of green technologies, eliminates environmentally 
harmful price distortions, and, more important, promotes growth that is correlated with shifts in 
sectoral composition toward cleaner industries and shifts in preferences for environmental 
quality (Birdsall and Wheeler 1992, Bhagwati 1993; Freeman et al. 1997; Lopez 2000; Lucas et 
al. 1992; Radetzki 1992). Still others have argued that the links between trade policy and the 
environment are complex, idiosyncratic, and often second-order (Barrett 1990; Dunmore and 
Langley 1988).  

Effect of Transnational Pollution on Patterns of Trade 

Obviously, the best response to transnational pollution is for polluter countries to 
internalize externalities. But given national sovereignty and coordination problems, this is not 
likely to occur. Therefore, the question arises: Is there a role for trade policy—specifically, 
tariffs—as a second-best policy response to transnational pollution? Baumol and Oates (1988) 
find that there is, at least in theory.  

A related question is, What specific impacts would various transnational pollution 
policies have on global trade patterns? Boero, Clarke and Winters (1991) and Hoeller, Dean, and 
Nicolaise (1991) survey the considerable literature on the predictions of computable general 
equilibrium models regarding the impact of carbon taxes on trade.  

Effect of Product Standards on Patterns of Trade  

Environmentally related product standards (such as standards for auto emissions 
standards and the pesticide content of agricultural produce) are typically more stringent in 
industrialized countries than in developing countries. Because industrialized countries apply such 
standards to imports, they may serve as non-tariff trade barriers. Although little work has been 
done in this area, Pearson (1982), for one, finds that environmentally related product standards 
only have a modest impact on trade patterns.  
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A closely related very controversial issue concerns trade in hazardous substances and 
wastes (The Economist 1992). Scherr (1987) recounts anecdotal evidence of the harmful impacts 
of such trade. Oates and Schwab (1988) suggest necessary conditions for it to be optimal. 
Azevedo (1982) surveys the evolution of relevant U.S. regulation and Sankey (1989) surveys 
relevant international regulation.  

3.4. Aid 

The central issue in the literature on aid is its effectiveness. Whereas some analysts argue 
that aid can have significant benefits (Cassen 1994; Mosley 1987; Riddell 1987), others maintain 
that it is generally ineffective and even counterproductive (Bauer 1971, 1984; Griffen and Enos 
1970). Strong evidence to support either position is rare because it is difficult to define 
“effectiveness” and because the impact of aid is usually hard to isolate empirically.  

Aid can be linked to the environment in several ways. First, conventional aid may have 
environmental impacts. In addition, aid can be explicitly targeted at environmental protection, 
both domestic and global. Finally, aid may be used to promote win-win policies that both 
enhance economic efficiency and protect the environment (World Bank 1993). 

Conventional Aid 

Conventional (non-environmental) aid for infrastructure projects such as roads and dams 
can cause substantial harm to the environment (Moore 1998; Rich 1994). In addition, aid can 
promote environmentally unfriendly forestry and agricultural policies (Bayalama 1994). More 
generally, because many aid projects and programs aim at boosting economic growth, they have 
been criticized by those who argue that growth is “unsustainable” (Daly 1996). 

As a result of growing environmental concerns, it is now common for the approval of aid 
to be contingent on an environmental impact assessment (EIA). According to Cassen (1994), all 
major donor agencies have adopted some form of EIA process. A recent World Bank review 
determined that EIAs have been effective in spurring more environmentally friendly project 
proposals (World Bank 1997). Nevertheless, the EIA process has been criticized for failing to 
adequately account for the long-term costs of resource depletion, among other things (Mikesell 
1992). Mikesell and Williams (1992) provide an overview of the evolution of environmental 
policies within the World Bank and other international lending institutions (see also, Hansen and 
Hansen 1998). 
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Environmental Aid 

Environmental aid—that is, aid aimed explicitly at protecting the environment—is a 
relatively recent phenomenon. It increased markedly in the 1990s, both in absolute terms and as 
a percentage of total aid (World Bank 1997). It has been targeted at a variety of areas including 
industrial pollution control, natural resource management, and environmental institution building 
(World Bank 1993). Some researchers have questioned whether such aid outstrips the limited 
local institutional capacity for regulation (Connolly and Keohane 1996; Korten 1994). 

International aid to targeted at global environmental problems has been justified on both 
normative and efficiency grounds. The normative rationale is that industrialized countries have 
contributed disproportionately to global environmental problems such as climate change and 
ozone depletion and therefore ought to contribute disproportionately to mitigating them. The 
efficiency rationale is that for developing countries, the marginal costs of investments in global 
environmental protection are likely to exceed the marginal benefits because local environmental 
concerns such as safe drinking water are more important, whereas for industrial countries, the 
opposite is true (Beckerman 1992; Oates 1990; Tobey 1993).  

The question of how much developing countries should contribute to combating global 
environmental problems has generated considerable debate (Jordan1994; Parson and Zeckhauser 
1995). Limited experience is available to guide policy. The 1990 Montreal Protocol negotiations 
secured developing country participation by creating a funding mechanism to provide 
compensation for the costs of reducing chlorofluorocarbon (CFC) emissions. However, climate 
change is generally perceived to be a much more difficult policy problem. 

Win-win Aid  

As discussed earlier, so-called win-win policies such as pricing reform and privatization 
of public enterprises have attracted considerable attention. Aid conditional on such reforms can 
therefore be used as an instrument for environmental protection (Larsen and Shah 1992; Reid 
and Goldenberg 1998) 

3.5. Debt 

Although the urgency of the problem has diminished somewhat since the 1980s, the large 
external debts carried by developing countries continue to be a source of concern to both lending 
and borrowing countries. Most of the literature on the topic focuses on policy prescriptions. 
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Proposals range from the once-and-for-all debt forgiveness (Krugman 1990; Sachs 1988), to less 
extreme market-based approaches, including interest rate reductions, debt buy-backs, the 
securitization of loans, and debt-for-equity swaps (Bulow and Rogoff 1991; Krugman 1988; 
Sachs 1989). Game theory has been used to illuminate issues of borrower-lender bargaining and 
the enforcement of debt contracts (Atkeson 1991; Eaton and Gersovitz 1981, Eaton et al. 1986). 

The debate on the relationship between developing countries’ debts and environmental 
degradation is politically charged and rich with hyperbole. The literature focuses primarily on the 
question of whether debt can have adverse environmental impacts by creating incentives for 
developing countries to boost exports to generate foreign exchange, and by diverting funds from 
environmental protection. The literature has also examined so-called debt-for-nature swaps.5 

Drive to Export 

Debt-burdened developing countries have incentives to increase export production to 
generate the foreign exchange needed to service debt obligations. Evidence suggests that for 
many developing countries, debt—along with a number of other factors (such as commodity 
prices and exchange rates)—influences export production (Capistrano and Kiker 1990). But as 
discussed in Section 3.3, there is little agreement about how increased export production 
influences the environment. Several researchers have described the difficulty of isolating the 
effects of debt on environmental degradation and have concluded that there is little evidence to 
establish such a link (Pearce et al. 1995; Reed 1992).  

Fiscal Austerity 

Indebted countries often reduce domestic spending to make loan payments. Yet the 
implications of these spending cuts for the environment are ambiguous. Although governments 
may cut funds for environmental programs, they also may cut funds for projects such as dams 
and highways that harm the environment (Hansen 1990; Pearce et al. 1995; Pinstrup-Anderson et 
al. 1987). However, cuts in infrastructure spending can contribute to environmental degradation 
(Reed 1992, chapters on Mexico and Thailand). Some analysts have argued that spending cuts 
generally have a negligible environmental effect because developing countries spend very little 
on environmental protection to begin with (Hansen 1990; Pearce et al. 1995). 

                                                 
5 Structural adjustment programs—a common response to extended balance of payment problems—are discussed in 
Section 3.6. 
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Debt-for-Nature Swaps 

Debt-for-nature swaps are agreements in which lenders forgive some debt in exchange 
for the debtor’s commitment to convert designated territories into natural parks and wildlife 
preserves. Such agreements are fairly common and the associated literature is substantial 
(Hansen 1989).  

Debt-for-nature swaps have been criticized on several counts. First, although they can 
significantly increase the debtor’s spending on conservation, the amount by which the total debt 
is reduced is typically quite small (Deacon and Murphy 1997; Pearce et al. 1995). In fact, debt-
for-nature swaps can actually increase the value of outstanding debt by increasing the likelihood 
that the remaining debt will be paid off, thus raising the price of secondary debt in the bond 
market (Pearce and Warford 1993). Also, monitoring and enforcing debt-for-nature swaps can be 
problematic (Deacon and Murphy 1997; Hrynik 1991; Sher 1993). 

3.6. Structural Adjustment 

Structural adjustment programs (SAPs) aim to correct developing countries’ balance of 
payment, excess demand, and structural inefficiency problems. They typically involve currency 
devaluation, market deregulation, trade liberalization, privatization, and public spending 
reductions. Although some countries have voluntarily adopted SAPs, most have done so as a 
condition for receiving loans from the IMF, the World Bank and other aid agencies. The 
literature on SAPs is voluminous. According to Reed (1992), the World Bank’s assessments of 
SAPs are the most comprehensive and exhaustive reviews available, despite the potential 
institutional bias. Cornia et al. (1987, 1988), Mosely et al. (1991) and Woodward (1992) also 
provide critical assessments. This literature generally focuses on the effects of SAPs on 
unemployment, income distribution, poverty, and the provision of basic social services. 

As environmental issues have come to the fore, considerable effort has been devoted to 
assessing the impact of SAPs on the environment, mostly on a case-by-case basis. Partly because 
many findings are case-specific, there is little consensus in the literature. Some researchers find 
that SAPs have a positive net effect on the environment (Glover 1995; Munasinghe and Cruz 
1995; Pearce and Warford 1993), while others find the opposite (Kothari and Kothari 1993; 
Stone and Hamilton 1991). Reed (1992) argues that one should not expect a consistent 
relationship between SAPs and the environment because environmental issues have not been 
systematically integrated into SAPs. Young and Bishop (1995) reach similar conclusions. 
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Although the net effects of SAPs on the environment are controversial, the mechanisms by 
which these impacts might arise are clear. The literature focuses on three pathways: changes in 
relative prices, poverty, and fiscal austerity. (The last topic was discussed in Section 3.5).  

Changes in Relative Prices 

Market liberalization changes relative prices. Some evidence suggests that rationalizing 
agricultural prices can benefit the environment, particularly removing subsidies on fertilizers, 
pesticides, water, energy, and credit targeted to the production of cash crops and the clearing of 
new lands (Askari and Cummings 1976; Bale and Lutz 1981; Berg 1986; Freeman et al. 1997; 
Repetto 1985,1986; Shively 1998). However, the overall impact of relative price changes is 
bound to be case-specific because it depends on which production activities are encouraged or 
discouraged (Cleaver 1985; Holden, Taylor and Hampton 1998; Pearce and Warford 1993) as 
well as the underlying sociopolitical and institutional framework (Reed 1992). (The closely 
related literature the environmental impacts of trade liberalization is discussed in Section 3.3).  

Poverty 

SAPs have been widely blamed for exacerbating poverty, if only in the short run. What is 
the environmental impact? The predominant view in the literature is that poverty can cause 
environmental degradation (Dasgupta and Mäler 1994; Leonard 1989; Spears, 1980). However, 
many analysts have argued that the relationship between poverty and environmental degradation 
is governed by a complex web of factors including the effectiveness of local markets and 
institutions (Jagannathan 1990; Jagannathan and Agunbiade 1990; for a review, see Durriapah 
1998 ).  

3.7. Population 

Population has been an important topic in development economics at least since Malthus’ 
(1798) famous argument that food production cannot keep pace with population growth because 
of the limited availability of arable land. Continuing the Malthusian tradition, one branch of the 
modern literature argues that the finiteness of the natural resource-base (broadly defined) implies 
that economic development ultimately cannot keep pace with population growth (Ehrlich 1968; 
Ehrlich and Ehrlich 1990; Council on Environmental Quality 1980; McNamara 1973,1992; 
Meadows et al. 1972). Other researchers argue that population growth spurs the technological 
innovation needed to overcome resource constraints (Simon 1986, 1990). A large body of work 
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falls in between these two extremes (for reviews, see Birdsall 1988; Johnson and Lee 1987; 
Kelly 1988). 

Although natural resources always have played a significant role in the development 
literature on population, the past two decades have seen a more explicit focus on the 
environment. The two central questions addressed are whether population growth leads to 
environmental degradation, and whether environmental degradation, in turn, affects population 
growth.6 

Effect of Population on the Environment 

Much of the literature on the population-environment nexus focuses on whether and how 
population pressure exacerbates the environmental damage caused by agriculture. Population 
growth and coincident increases in demand for food in rural and urban areas can result in either 
agricultural extensification (the clearing of new lands for cultivation) or agricultural 
intensification (efforts to boost production on existing lands by adopting new cultivation 
practices). Many researchers have argued that when population growth is relatively slow, 
increased food demand can be met by agricultural intensification alone, but when population 
growth is rapid, extensification will also occur (Boserup 1965,1981; Lele and Stone 1989; 
Pingali and Binswanger 1984).  

Both extensification and intensification can have severe environmental consequences. 
Extensification is associated with deforestation and desertification (Bilsborow and Geores 1994; 
Cleaver and Schreiber 1993; Myers 1991; Palloni 1994). Although intensification can prevent 
some of these impacts (Coxhead and Jayasuriya 1994) it can also contribute to soil erosion 
(Brown 1981, 1984; DeBoer 1989; Mortimore 1989; Pimentel 1993; Repetto and Gilles 1988; 
Smil 1984), nutrient depletion (Pieri 1993; Stoorvogel and Smaling 1990), destruction of the soil 
structure and reduced moisture holding capacity due to over-tilling (Pieri 1993; Walker 1982), 
pollution from chemical inputs such as fertilizers, pesticides, and herbicides (International 
Organization of Consumers Unions 1985; Murray and Hoppin 1992; Repetto 1985), increased 

                                                 
6 For a brief review of formal models of the relationship between population growth, economic growth and the 
environment, see Rogers 1993. 
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resistance of pests (Dover and Croft 1984), salinization and waterlogging due to irrigation 
(Ahmad and Krutcher 1992; Joshi 1987), and reduced genetic diversity (Pino and Strauss 1987).7   

A wide range of factors—including technological change, migration and government 
policy—mediate the relationship between population growth and the rural environment. In the 
case of technological change, dramatic increases in agricultural output have been achieved 
without significant environmental damage thanks to the adoption of environmentally friendly 
agricultural techniques such as terracing, contour plowing, and agroforestry (Brokenshaw 1983; 
Mortimore 1989; Mortimore and Tiffen 1994; Tiffen et al. 1994). The effect of migration on the 
environment depends on the form it takes (for example, seasonal versus permanent, toward 
frontiers versus toward established communities). Rural-urban migration may ease rural 
environmental problems but may also exacerbate urban ones (Bilsborrow 1992; Mink 1993). 
Several researchers have argued that in many cases, poorly designed policy—not population 
growth—has been the primary cause of tropical deforestation and other environmental problems 
(Binswanger 1987, 1989; Browder 1989; Bunker 1994; Repetto and Gillis 1988; Mahar 1989; 
Panayotou 1996). Finally, it is important to note that population growth often aggravates 
problems associated with environment damage such as poorly defined property rights, 
inadequate infrastructure, market imperfections, and poverty (Murdoch 1980; National Research 
Council 1986; Pearce and Warford 1993, chapter 11; Sen 1981). Therefore, it is difficult to 
disentangle the effects of population on the environment from the effects of other factors 
(Bilsborrow and Geores 1994). 

Although population growth’s effect on the rural environment has received the lion’s 
share of attention in the literature, its impact on the urban environment also has been studied 
(Campbell 1989; Roberts 1994; Shukla and Parikh, 1996). Panayotou (1996) summarizes the 
empirical evidence on the link between population and the environment.  

Effect of the Environment on Population   

The argument that environmental degradation affects population growth is based on the 
idea that in poor rural families, children perform tasks that are essential for subsistence such as 
collecting fuelwood and foraging for food. If the rural environment becomes degraded and 

                                                 
7 These adverse environmental effects can significantly reduce agricultural productivity. According to Myers 1993, 
209, “environmental factors are causing the loss of almost half of the gains resulting from technology-based and 
other advances in agriculture.” 
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resources such as fuelwood become more difficult to find, more child labor is required. As a 
result, the household can find itself in a vicious circle in which fertility, environmental 
degradation and poverty reinforce each other (Dasgupta 1992). Large family size coupled with a 
dwindling resource base also can lead to an increase in the family’s discount rate, thereby 
promoting unsustainable economic activity (Cleaver and Schreiber 1993). 

3.8. Objectives  

The questions of how to define and measure economic development have sparked 
considerable debate. Early definitions of economic development emphasized per capita 
aggregate income. Today, broader definitions that take into account factors such as income 
distribution, meeting basic needs, environmental quality, and natural resource scarcity are the 
norm (Brundtland et al. 1987; Dreze and Sen 1989; Sen 1983; Stewart 1985; Streeton 1984). 
Efforts to incorporate the last two factors into definitions and measures of development have 
focused on the concept of sustainable income. (For a review, see Asheim 2000). 

Following Hicks (1946), sustainable income is typically defined as the maximum 
consumption (income) possible in the present period given the requirement that consumption in 
future periods must not decrease. Variations of this definition exist. For example, Pearce and 
Warford (1993, chapter 4) define sustainable income as the maximum level of consumption that 
can be achieved without decreasing the total capital stock (productive capacity) including 
natural, human-made and human capital.8 Some have argued for replacing conventional 
aggregate income measures (such as gross domestic product) with measures of sustainable 
income because the former fail to account for the depletion and degradation of natural assets and 
treat defensive costs (the costs of environmental protection) and restoration costs (the costs of 
clean up) as final consumption. Because of these shortcomings, conventional measures of 
aggregate income are said to provide an overly optimistic signal of economic growth (Dasgupta 
and Mäler 1991; Hueting 1989; Repetto 1989).9  

                                                 
8 Thus, depletion of natural resources is allowable if it is associated with increases in other forms of capital. 
However, there may be limits on the substitutability of natural and man-made capital. 
9 It has been suggested that the treatment of defensive spending is important in industrialized countries, while issues 
of resource depletion and degradation are important in developing countries that depend on the exploitation of 
natural resources. 
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There has been considerable debate about how to measure sustainable income. Two 
distinct approaches have been advocated (Pearce and Warford 1993, chapter 4).10 The first 
involves measuring a country’s environmental quality and natural resource stock, placing 
monetary values on these measures, and using these values to adjust conventional measures of 
national income in some way. Repetto et al. (1989), Solarzano et al. (1991), Gilbert (1990), 
Sejenovich et al. (1991), and Carabias et al. (1991) apply this method to developing countries. 
The second approach—often called the physical accounts method—entails keeping parallel 
environmental and natural resource accounts denominated in physical units (for example, volume 
or weight) rather than in monetary units. This approach has been explored most fully in Norway 
and France (Alfsen, Bye and Lorenstsen 1987; Theys 1989).11 Each of these approaches has 
advantages and disadvantages. The first approach facilitates comparing environmental and 
economic data and creating a single indicator of sustainable income. The principal disadvantage 
is the well-known difficulty of developing monetary values for non-priced environmental goods 
and services (Barde and Pearce 1991). Nevertheless, the first approach is far more popular. 

Views also differ as to how to adjust conventional aggregate income accounts to reflect 
the use of natural assets One approach is to adjust net domestic product (NDP), which accounts 
for depreciation of human-made capital, so that it includes the depreciation of natural assets as 
well (Bartelmus and van Tongeren 1993; Pearce and Warford 1993, chapter 14). However, some 
researchers have argued that this approach is flawed because it ignores the permanent income 
that can be generated from the sale of natural assets. These researchers advocate modifying GDP 
directly (El Serafy 1989).  

Considerable controversy also surrounds the appropriate treatment of defensive and 
restorative expenditures. Some analysts argue that because these expenditures are costs rather 
than final products, they should be deducted from conventionally calculated GDP (Daly 1989; 
Pearce, Markandya and Barbier 1990; Pearce and Warford 1993). Others argue that this 
approach is unlikely to yield useful results given the difficulties of defining defensive 
expenditures (Bartelmus 1992). 

                                                 
10 See Peskin with Lutz 1990 for a slightly different categorization of methodological approaches. 
11 The French system is based on a broader concept of sustainable development that encompasses such elements as 
cultural heritage and includes plans for eventual monetary valuation. 
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Finally, there has been some debate regarding the best method for structuring sustainable 
income accounts. Some researchers argue that environmental data should be integrated directly 
into a single measure (Hueting 1980; Peskin 1988; Daly 1989).  Others advocate keeping 
environmental data in a satellite account to preserve the statistical continuity of conventional 
income measures (Bartelmus 1992). 

4. Conclusion 

The literature summarized above is diverse and voluminous, so any attempt to draw 
conclusions from it will necessarily appear somewhat cavalier. That said, we argue that two 
overarching, closely related concerns underpin the literature: the appropriate role of government 
in environmental policy and the existence of significant trade-offs between economic and 
environmental policy objectives. 

As noted in Section 3.1, mainstream thinking about the proper role of the state in (non-
environmental) development policy has shifted significantly over time. Early development 
literature emphasized the need for government intervention to overcome market failures. Today, 
there is a greater appreciation of the benefits of unfettered markets and of the severity of 
institutional, fiscal, and technical constraints on effective state action. The literature on 
environment and development reviewed in this paper reflects this shift. It is characterized by a 
concern with balancing regulation and market forces, and with a growing recognition of the 
limits of most countries’ regulatory capabilities. 

For example, in the literature on industrial pollution control, more and more attention is 
being focused on the extent to which pressure applied on polluters by private sector agents can 
be used to shore up chronically weak state regulation. Concerns about ineffectual state regulatory 
institutions also have informed debates about environmental aid and debt-for-nature swaps. The 
literatures on trade and the environment, structural adjustment, and debt have all focused on the 
question of whether curtailing government control over international trade will exacerbate 
environmental degradation. Research suggesting that it will not has been used to rationalize trade 
liberalization. Finally, the literature on environmental Kuznets curves has been motivated by, 
among other things, concerns about the environmental consequences of limited state regulation. 
Evidence for U-shaped relationships between environmental degradation and economic growth 
have been used by some analysts to rationalize subordinating environmental protection to 
economic growth.  
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A related theme of the literature reviewed in this paper has to do with trade-offs between 
environmental protection and economic growth. The existence of such trade-offs makes 
expenditures on environmental protection much less attractive in poor countries. An increasingly 
common argument is that in most developing countries, there are significant opportunities to 
pursue win-win policies. The debate over this proposition is closely tied to the debate about of 
the proper role for government. Abundant win-win opportunities rationalize a limited role for 
government in environmental protection per se.  

The most obvious evidence of this second theme can be found in the theoretical and 
empirical literature on economic growth, the principal preoccupation of which is the relationship 
between growth and the environment. In addition, the literatures on industrial pollution, 
population, and international aid have all devoted considerable attention to the supposed win-win 
policy of removing environmentally harmful subsides on critical dirty inputs such as fuels, 
fertilizers, and pesticides.  Finally, the key concern underpinning the literature on trade and the 
environment is whether there is a significant trade off between environmental protection and 
success in the international marketplace—a proven catalyst of economic growth. The literature 
has focused on both the potential for more stringent environmental regulation to dampen export 
growth, and the potential for trade liberalization to exacerbate environmental degradation. 
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